Skin lesions are often submitted to oral and maxillofacial pathology practices. The purpose of this study is to evaluate the frequency, distribution, variability, and composition of dermatologic lesions within a large oral and maxillofacial pathology biopsy service. An IRB-approved retrospective search of skin lesions diagnosed at University of Florida oral and maxillofacial pathology biopsy service between 1994 and 2015 was performed. 2487 cases were included in the study. Gender was reported in 2466 cases, of which 59% were male and 41% female. Age was provided in 2367 cases and ranged from 2 weeks to 96 years with an average of 55 years. Location was indicated in 2473 cases. Lips were the most common (41.7%), followed by face (25.3%), neck (7.4%), nose (6.5%), periorbital (5.3%), ear (4.1%), and scalp (3.8%). Of the 2487 cases, five diagnoses (actinic keratosis/cheilitis, intradermal nevus, epidermal inclusion cyst, seborrheic keratosis, and basal cell carcinoma) constituted 84.4% of the cases. 69 of 2487 cases (2.8%) resulted in dermatopathologic consultation prior to final reporting. Skin lesions accounted for ~ 1.0% of all lesions submitted to an oral and maxillofacial pathology biopsy service. This study found a large variation in the dermatologic lesions submitted to an oral pathology biopsy service. Although most were routine in complexity, dermatopathology consultation was an important tool in the diagnosis of the more challenging cases. This study may help pathologists gain a better understanding of the frequency and variability of dermatologic lesions submitted to an oral and maxillofacial pathology biopsy service and promote more interdisciplinary consultation within the field. This study evaluated the incidence and scope of dermatologic lesions submitted to a large oral and maxillofacial pathology biopsy service over a long time period. A wide scope of lesions was found, and dermatopathology consultation was important to quality assurance.
Introduction
Skin biopsies from the head and neck region are often submitted to oral and maxillofacial pathology practices for evaluation and diagnosis. However, the range of dermatologic lesions seen within an oral and maxillofacial pathology biopsy service is not well studied. The purpose of this study is to evaluate the variability and composition of dermatologic lesions within a large oral and maxillofacial pathology biopsy service and assess the need for consultation with dermatopathology.
Methods
An IRB-approved retrospective search of skin lesions diagnosed at University of Florida (UF) oral and maxillofacial pathology biopsy service between 1994 and 2015 was performed. Exclusion criteria included lesions not occurring on the skin, insufficient clinical information, or inconclusive diagnosis. For lesions occurring on the lip, intraoral lesions, or those found to be on the lip mucosa, were excluded. Lesions occurring on the vermillion were considered to be extraoral and were included in this study. The clinical data, including age, gender, location, and the original diagnosis, 1 3 were extracted and the biopsy reports of all cases were reviewed. A database was created consisting of the age of the patient, gender, location of the lesion on skin, histologic diagnosis, whether a dermatopathology consult was obtained, and in what year the lesion was diagnosed. The data was analyzed qualitatively and descriptively.
Results
A total of 2487 cases were included in the study. Gender was reported in 2466 cases (99.2%). Of these, 1456 (59%) occurred in males and 1010 (41%) in females.
The age at presentation was provided by clinicians in 2372 out of 2487 cases (95.4%) and ranged from 2 weeks to 96 years, with a mean age of 55 years (Fig. 1) .
Location was indicated in 2473 out of 2487 cases (99.4%). Lips were the most common location represented with n = 1032 (41.7%), followed by face n = 625 (25.3%), neck n = 183 (7.4%), nose n = 160 (6.5%), other n = 147 (5.9%), periorbital n = 130 (5.3%), ear n = 101 (4.1%), and scalp n = 95 (3.8%) (Fig. 2) .
Of the 2487 cases included in this study, the majority were premalignant/malignant epidermal lesions (Fig. 3) . The five most common diagnoses overall were actinic keratosis/ cheilitis, intradermal nevus, epidermal inclusion cyst, seborrheic keratosis, and basal cell carcinoma (Fig. 4, Table 1 ). These lesions constituted 84.4% of all cases included in this study.
Data for overall number of biopsies submitted to the service were available for six of the years included in the study (2009) (2010) (2011) (2012) (2013) (2014) Out of 2487 cases, 69 (2.8%) resulted in dermatopathologic consultation prior to final reporting (Fig. 5 ). Nevi were the lesions most commonly sent to a dermatopathologist for consultation ( Table 2) . 
Discussion
Gender distribution was almost equal in our study, with a slightly higher percentage of males (59%) than females (41%). The average age in our study was 55 years old. The mode was 65 years, indicating that the majority of skin biopsies were performed on an older population. This could be explained by the geographic location of our biopsy service. Most biopsies sent to the UF oral and maxillofacial pathology biopsy service are performed on Florida residents and studies have shown that Florida has the greatest proportion of the elderly (65 years or older) in the United States [1] .
Premalignant and malignant epidermal lesions comprise almost half of all cutaneous lesions submitted to UFs oral and maxillofacial pathology biopsy service (47.4%). Fuertes et al. carried out a similar study analyzing the composition of dermatologic lesions submitted to the Universidad Autonóma's (UA) Department of Dermatology during a 1-year period [2] . Out of 8579 skin biopsies received, 1436 (16.7%) were premalignant/malignant epidermal lesions. Melanocytic neoplasms comprised 20.3% of their cases, compared to 16.9% of cases at UF. Finally, soft tissue/mesenchymal lesions comprised 5.1% of UAs dermatologic lesions in contrast to 1.3% lesions at UF. Interestingly, premalignant/malignant epidermal lesions constituted the majority of cutaneous lesions at UF, whereas melanocytic lesions accounted for the majority of cutaneous cases at UA. This comparison highlights the differences seen in skin lesions submitted to an oral and maxillofacial pathology versus a dermatopathology biopsy service.
In our study, actinic cheilitis was overwhelmingly the most common diagnosis. This observation may be explained by the possibility that the dentists and dental specialists who comprise the majority of biopsy submitting clinicians typically focus on the oral/perioral region. For example, a dental patient would likely be referred to another provider for skin lesions in other areas, such as the ears and scalp. Another possible contributing factor may again be due to the study being carried out in Florida, which receives plenty of ambient sunlight and has a very high ultraviolet (UV) light index [3] .
The percentage of cases that were sent to a dermatopathologist for consultation was very small (2.8%). This could be attributed to the fact that five diagnoses (actinic keratosis/cheilitis, intradermal nevus, epidermal inclusion cyst, seborrheic keratosis, and basal cell carcinoma) constituted 84.4% of all lesions. Considering the high volume and generally low diagnostic complexity of these five conditions, subspecialty consultation is often not required. This claim can be supported by the fact that less than 2% of these five diagnoses were sent out for consultation in our study.
Of the lesions that were sent to a dermatopathologist for consultation, epidermal lesions comprised the majority (50.7%). This is in stark contrast to a study carried out by Goldenberg et al., where researchers compared the referral patterns amongst dermatologists, pathologists, and dermatopathologists [4] . Not surprising, melanocytic lesions (both benign and malignant) accounted for the majority of cases sent for consultation (55.7%). According to Goldenberg et al., melanocytic neoplasms make up 13% of all medical malpractice claims and misdiagnosis of malignant melanoma is the most common cause of litigation in histopathology practice [4] . Therefore, pathologists have a stronger incentive to request consultations for melanocytic cases. Still, melanocytic lesions in our study constituted a significant 27.5% of dermatopathologist consulted cases, second only to epidermal lesions. There are several potential explanations for this difference. First of all, the vast majority of skin lesions received by UF are related to epidermal changes, which explains why the most common skin lesions sent for consultation by UF are epidermal rather than melanocytic. This is further substantiated by the fact that of the 1902 epidermal lesions included in this study, only 35 (3.8%) were given a dermatopathologic consult, the second lowest percentage ahead of only soft tissue lesions (3.2%).
Of the 419 melanocytic lesions, 19 were sent out for consultation (4.5%). The fact that epidermal lesions individually resulted in the second lowest referral rate yet still comprised more than half of the total consults would indicate that this is due to the absolute number of epidermal cases. It is also probable that clinically suspicious pigmented lesions would be less likely to be biopsied by oral surgeons or dentists, but rather referred to a dermatologist. Therefore, the vast majority of melanocytic lesions in a biopsy service such as this would be non-complex benign proliferations, such as nevi, not requiring additional consultation.
Conclusion
With the results of this study, oral and maxillofacial pathologists can better understand the magnitude and variability of dermatologic lesions submitted to their service by surgeons, dentists, or other clinicians. This, in turn, may aid in the understanding of the significant challenges dermatologic lesions may present. A similar large-scale study was conducted by Jones et al. and included skin lesions in an oral and maxillofacial pathology biopsy service, however their study analyzed all lesions submitted and did not focus specifically on dermatologic lesions [5] . Very few articles exist in the literature that analyze the composition of skin lesions in an oral and maxillofacial pathology biopsy service. Future studies conducted by other oral and maxillofacial pathology practices that focus solely on dermatologic lesions may contribute to a better understanding of the composition and variety of skin lesions, especially given that the frequency of dermatologic lesions may vary greatly across different oral and maxillofacial pathology biopsy services for a variety of factors involving the submitting clinicians, oral and maxillofacial pathologist, and institutions. Furthermore, studies showing the composition of dermatopathologic lesions in other oral and maxillofacial pathology practices outside of Florida would be helpful in fully characterizing these submissions, given the potential skewing effect of Florida's high UV light index and higher proportion of older adults in the population. The fact that 84.4% of the dermatologic lesions from this study were comprised of five diagnoses would indicate that oral and maxillofacial pathologists should be comfortable with diagnosing these lesions. It was also discussed that experience with these lesions could be a reason for the low number of dermatopathologic consults. However, additional information regarding utilization of dermatopathology consultations by oral and maxillofacial pathology practices with special emphasis on whether such consults significantly alter original diagnoses could also be informative in regards to developing patterns of emphasis on training and continuing education for oral and maxillofacial pathologists. To conclude, oral and maxillofacial pathology biopsy services often effectively handle a diverse mix of skin biopsies from the head and neck region, but this requires them to acquire a good knowledge of common skin lesions. It is also important to develop a good relationship between an oral and maxillofacial pathology biopsy service and a consultant service in dermatopathology, as this is critical to optimal quality of care. 
